The reconstitution and activity of the small multidrug transporter EmrE is modulated by non-bilayer lipid composition.
The ability of multidrug transport proteins within biological membranes to recognise a diverse array of substrates is a fundamental aspect of antibiotic resistance. Detailed information on the mechanisms of recognition and transport can be provided only by in vitro studies in reconstituted bilayer systems. We describe the controlled, efficient reconstitution of the small multidrug transporter EmrE in a simple model membrane and investigate the effect of non-bilayer lipids on this process. Transport activity is impaired, in line with an increase in the lateral pressure within the bilayer. We demonstrate the potential of this lateral pressure modulation method as a general approach to the folding and assembly of membrane proteins in vitro, by recovering functional transporter from a partly denatured state. Our results highlight the importance of optimising reconstitution procedures and bilayer lipid composition in studies of membrane transporters. This is particularly pertinent for multidrug proteins, and we show that the use of a sub-optimal lipid bilayer environment or reconstitution method could lead to incorrect information on protein activity.